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Description 

The present invention relates to a support de- 
vice for damping radial vibrations comprising a 
fastening element, an annular support, made of 
elastomeric material integral with the fastening ele- 
ment, extending around it and comprising at least 
two chambers, situated at opposite sides with re- 
spect to the fastening element and separated from 
each other by at least two partition walls, a connec- 
tion flange arranged around the elastic support, a 
connection duct connecting said chambers, said 
duct and said chambers being sealed with respect 
to the exterior and filled with an operating liquid. 

The support device according to the invention 
is intended to be used when it is necessary to 
sustain - with respect to a supporting structure - a 
suspended mass subjected to vibrations in axial 
direction. 

For example, said support device can be used 
to support the engine of motorvehicles having cyl- 
inders with horizontal or inclined axis. 

As known, there are several types of support 
devices able to dampen the vibrations transmitted 
to them from the suspended mass to which they 
are connected. 

It is known from the document EP-A-0 057 774 
a damping device comprising a fastening element, 
an annular elastic support made of elastomeric 
material, integral with the fastening element and 
extending around it and a connection flange ar- 
ranged around the elastic support. The elastic sup- 
port comprises two chambers separated from each 
other by two partition walls and communicating 
with each other through a connecting duct; the 
chambers and the duct are tightly sealed with 
respect to the exterior and filled with an operating 
fluid. 

It is also known from the document EP-A-0 042 
761 another damping device comprising an annular 
elastomeric support inserted in a cup-shaped body. 
The elastomer and the cup-shaped body define 
two lateral chambers and an upper and a lower 
chamber. At least the two lateral chambers are 
filled with fluid and communicate with each other 
through a passage developing circumferentially be- 
tween the outer surface of the annular support and 
the cup-shaped body. 

The damping effect of the radial vibrations of 
these devices is obtained through the change of 
volume of the chambers. 

Unfortunately, the thickness of the annular sup- 
ports in the axial direction is not constant because 
the elastomeric material forming the supports is not 
completely solid, due to the presence of the cham- 
bers. Therefore, the reaction of the annular sup- 
ports to the loads generated by axial and radial 
vibrations is not uniform both in the axial and in the 



radial direction. 

The present invention aims substantially at 
solving the above indicated problem. 

This and other purposes of the invention, which 
5 will be more clearly apparent from the following 
description, are substantially achieved by means of 
a support device intended to dampen radial vibra- 
tions, characterized in that each of said partition 
walls is provided with at least one recess obtained 
10 on an outer surface of the elastic support, so that 
the resistant section of the elastic support located 
at the partition walls is substantially equal to the 
resistant section of the elastic support located at 
the chambers. 

15 Further characteristics and advantages will be 
more clearly understood from the detailed descrip- 
tion of a preferred but not exclusive embodiment of 
a support device intended to dampen radial vibra- 
tions uniformly in accordance with the present in- 

20 vention, made herebelow with reference to the at- 
tached drawings, given only by way of non-limiting 
example, in which: 

- figure 1 is a perspective and exploded view 
of the support device according to the inven- 

25 tion, cut along a broken line, 

- figure 2 is a section of the support device 
taken along line Ill-ill of figure 3, and 

- figure 3 is a top view of the support device. 
With respect to the figures, the references nu- 

30 meral 1 indicates in its whole a support device 
according to the invention, intended to dampen 
radial vibrations. 

Said support device 1 comprises an elastic 
support 2 of annular shape, made of an elastomeric 

35 material having an appropriate stiffness. 

The elastic support 2 is rigidly engaged, by 
rubber/metal bonding, in a connection flange 3 
comprising a frusto-conical tubular portion 3a, on 
whose inner surface is secured the support itself, 

40 and a connection portion 3b extending radially ar- 
ound support 2 and provided with holes 4 to allow 
the fastening of the support device 1 to a support- 
ing structure not illustrated. 

Moreover, a fastening element 5 having tubular 

45 structure and intended to connect a suspended 
mass to the support device 1 through threaded 
elements or the like, is also coaxially engaged in 
the elastic support 2, still by means of a 
rubber/metal bonding. 

so The load exerted by the suspended mass, act- 
ing axial ly, is withstood by the elastic deformation 
of the elastic support 2, which tends to lower with 
respect to the connection portion 3b and exerts a 
compression reaction against the internal frusto- 

55 conical surface of the tubular portion 3a. 

A stop plate 6 (not represented in figure 3), 
secured to the upper end of the fastening element 
5, abuts against an abutting edge 6a formed by the 
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elastic support 2, hindering therefore excessive de- 
formations of the latter when the support device is 
to be subjected to a too high axial load. 

The elastic support 2 comprises at least two 
chambers 7, diametrically opposite and extending 
from the sides of the support in the direction of the 
fastening element 5. 

An opening obtained in the tubular portion 3c 
of the connection flange 3 corresponds to each 
chamber 7. 

Chambers 7 are preferably adjacent an outer 
surface 2a shown at the bottom of the elastic 
support 2 so as to originate deformable dia- 
phragms 8 for the purposes which will be indicated 
hereinafter. 

Also, chambers 7 ( filled with an operating fluid 
of appropriate viscosity (as for example ethylene 
glycol) are separated from each other by means of 
two partition walls 9 associated to the elastic sup- 
port 2 and arranged in diametrically opposite posi- 
tion. 

At least two recesses 10, each situated at one 
of said partition walls 9, are obtained on the outer 
surface 2b shown at the top of the elastic support 
2. 

These recesses 10 reduce the area of the 
section of the elastic support 2 at the partition walls 
9 so that the resistant section of the support cor- 
responding to said walls is substantially equal to 
the resistant section of said support at chamber 7. 

In this way, in spite of the presence of cham- 
ber 7, the elastic support 2 reacts uniformly with its 
whole section to the action of the axial load acting 
onto it. 

Around the tubular portion 3a of the connecting 
flange 3 there is a collar 11 having an interna! 
frusto-conical surface 11a, which fits with the outer 
surface of said tubular portion. 

Preferably, a sealing layer 12, made of 
elastomeric material, is provided on the outer sur- 
face of the tubular portion 3a and is applied to the 
latter by rubber/metal bonding so as to ensure a 
tight seal between said portion and collar 11. 

At least one circumferential groove 13 is ob- 
tained on an outer surface 11b of collar 11; said 
groove extends along a pre-established arc and 
communicates on opposite sides with chambers 7 
through appropriately sized orifices 14. 

Collar 11 is secured to flange 3 by a closing 
tubular element 15, which on its turn is rigidly 
engaged with flange 3 by means of laminar projec- 
tions 16 provided on the upper part of the collar 
and turner by seam on the connection portion 3b 
through slits 17 suitably provided on the latter. 

As it can be seen from figure 2, the closing 
element 15 has a shape complementar to that of 
flange 3 and collar 11 so as to form a compact unit 
with them. 



Further, said closing element 15 comes into 
contact - upward and downward with respect to 
collar 11 - with portions of the sealing layer 12, so 
that collar 11 and chambers 7 are tightly sealed 
5 with respect to the exterior. 

Advantageously, the above indicated groove 13 
- together with a portion of the inner surface 15a of 
the closing element 15 - originates a connection 
duct 18, also filled with operating fluid, through 
w which a passage of fluid between chambers 7 can 
take place. 

The operation of the support device according 
to the invention, till now described with particular 
reference to its structure, is the following. 

75 The stating loads due to the weight of the 
suspended mass, acting axially on the fastening 
element 5, are withstood by the elastic support 2 
as described above. 

Under the effect of the radial vibrations im- 

20 parted by the suspended mass, the fastening ele- 
ment 5 is subjected to translate alternatively along 
a direction substantially orthogonal to the axis of 
the support device 1 . 

Each displacement carried out by the fastening 

25 element 5 gives rise to such a deformation of the 
elastic support 2 that the volume of one of cham- 
bers 7 tends to decrease, whilst the volume of the 
opposite chamber tends to increase. 

In this situation, a part of the fluid contained in 

30 chamber 7, which collapses, is pushed through the 
respective orifice 14 into a connection duct 18; at 
the same time the fluid previously contained in the 
latter enters chamber 7, which expands. 

During this translation, the fluid is subjected to 

35 load losses, owing to its forced passage through 
orifices 14 and along the connection duct 18. 

Said load losses generate an energy dissipa- 
tion which results in a damping of the vibrations 
transmitted by the suspended mass. 

40 Diaphragms 8 are subjected to elastic deforma- 
tion when the pressure of the fluid contained in the 
respective chambers tends to increase over a cer- 
tain value. 

In this way, diaphragms 8 prevent the resis- 
45 tance encountered by the fluid in its passage 
through orifices 14 from taking such an entity 
which may represent a serious obstacle to the 
movements of the fastening element 5. 

In this case, the vibrations of the suspended 
50 mass would be unduly transmitted to the structure 
to which device 1 is fastened. 

The present invention is able to achieve the 
purposes it aimed at. 

In fact, the support device in question proves 
55 to be able to withstand, in an uniform way, axially 
acting static loads and, at the same time, to dam- 
pen vibrations acting along a radial direction. 

Advantageously, in the embodiment described, 
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the presence of two diametrically opposite cham- 
bers enables the quantity of fluid passing between 
them to be maximum when the radial vibrations 
take place along a direction orthogonal with respect 
to the axis of alignment of the partition walls 9. 

As soon as the direction of the vibrations de- 
viates from this condition, the quantity of fluid in 
motion decreases till to reach a negligible value 
when the direction of the vibrations coincides with 
the axis of alignment of the partition walls 9. 

This permits to vary conveniently the entity of 
the damping action offered by the support device 1 
by a simple modification in the orientation of the 
latter with respect to the direction of the vibrations 
transmitted to it. 

From this point of view, the presence of the 
holes 4 which - within certain limits - allow the 
fastening of the support device according to a pre- 
established orientation, can prove advantageous. 

In particular, the shape and size of the elastic 
support 2, of chamber 7, of orifices 14 and of the 
connection duct 18 can be varied according to the 
functional characteristics which it is wished to ob- 
tain in the support device 1 . 

Further, by exploiting for instance the space 
below the elastic support 2, for the support device 
in question it is possible to adopt already known 
conventional expedients in order to obtain also the 
damping of possible vertical vibrations. 

Claims 

1. A support device (1) for damping radial vibra- 
tions comprising 

- a fastening element (5); 

- an annular elastic support (2), made of 
elastomeric material integral with the fas- 
tening element (5), extending around it 
and comprising at least two chambers 
(7), situated at opposite sides with re- 
spect to the fastening element (5) and 
separated from each other by at least 
two partition walls (9); 

- a connection flange (3) arranged around 
the elastic support (2); 

- a connection duct (18) connecting said 
chambers (7), said duct (18) and said 
chambers (7) being sealed with respect 
to the exterior and filled with an operat- 
ing liquid; 

characterized by the fact that each of said 
partition walls (9) is provided with at least one 
recess (10) obtained on an outer surface of the 
elastic support (2), so that the resistant section 
of said elastic support (2) located at the parti- 
tion walls (9) is substantially equal to the resis- 
tant section of the elastic support (2) located at 
the chambers (7). 



, 2. A support device as in claim 1, characterised 
in that said chambers (7) extend from the 
sides of said elastic support (2) in the direction 
of the fastening element (5). 

5 

3. A support device as in claim 1, characterised 
in that said connection duct (18) is defined 
between at least one groove (13) circumferen- 
tially obtained on an outer surface of a collar 

10 (11) tightly engaged around a frusto-conical 
tubular portion (3a) of the flange (3) and a 
closing tubular element (15) sealed around the 
collar (11), said collar (11) being provided with 
at. least two orificies (14) each of which is 

75 obtained at one of said chambers (7) to place 

it into communication with the connection duct 
(18). 

4. A support device as in claim 1, characterised 
20 in that said chambers are adjacent an outer 

surface of the elastic support (2) and bounded 
by support diaphragms (8) deformable in con- 
sequence of the variations in the pressure of 
the fluid contained in the chamber. 

25 

5. A support device as in claim 1, characterised 
in that the connection flange (3) is provided 
with holes (4) extending concentrically to the 
axis of the support device to allow the fasten- 

30 ing of the latter to a supporting structure ac- 

cording to a pre-established orientation. 

Revendications 

35 1. Dispositif de support (1) pour amortir des va- 
riations radiales comprenant: 
un organe de fixation (5); 
un support elastique annulaire (2) en une 
matfere elastomfcre, solidaire de I'organe de 
40 fixation (5), s'&endant autour de ce dernier et 
comprenant au moins deux chambres (7), dis- 
posees sur des cotes opposes par rapport a 
I'organe de fixation (5) et separees Tune de 
I'autre par au moins deux cloisons de separa- 
45 tion (9); 

une bride de liaison (3) disposee autour du 
support elastique (2); 

un conduit de liaison (18) reliant Iesdites 
chambres (7), ce conduit (18) et ies chambres 
so (7) etant fermes par rapport h PextSrieur et 
remplis d'un liquide actif; 

caracteris§ en ce que chacune desdites 
cloisons de separation (9) est pourvue d'au 
moins une cavite (10) form£e sur une surface 
55 externe du support elastique (2), de manure 
que la section resistante dudit support elasti- 
que (2) au niveau des cloisons de separation 
(9) soit & peu pr&s egale h la section resistante 



EP 0 293 726 B1 



du support elastique (2) au niveau des cham- 
bres (7). 

2. Dispositif de support suivant la revendication 1 , 
caracterise en ce que lesdites chambres (7) 
s f e*tendent depuis les cotes dudit support elas- 
tique (2) dans la direction de Porgane de fixa- 
tion (5). 

3. Dispositif de support suivant la revendication 1 , 
caracterise* en ce que ledit conduit de liaison 
(18) est delimite entre au moins une gorge (13) 
formee circonfeVentiellement sur une surface 
externe d'un collier (11) en contact d'6tanch£i- 
te avec et autour d'une partie tubulaire tronco- 
nique (3a) de la bride (3) et un element tubu- 
laire de fermeture (15) ferme* autour du collier 
(11), ce dernier comportant au moins deux 
orifices (14) dont chacun est forme au niveau 
de Tune des chambres (7) pour la faire com- 
muniquer avec le conduit de liaison (18). 

4. Dispositif de support suivant la revendication 1, 
caracterise en ce que lesdites chambres sont 
adjacentes & une surface externe du support 
Elastique (2) et \\6es par des parois minces de 
support (8) deformables sous Taction de varia- 
tions de la pression du fiuide contenu dans la 
chambre. 

5. Dispositif de support suivant la revendication 1 , 
caracterise en ce que la bride de liaison (3) 
comporte des trous (4) qui sont concentriques 
par rapport k I'axe du dispositif de support 
pour permettre de fixer ce dernier a une struc- 
ture de support suivant une orientation pre- 
determined. 

PatentansprUche 

1. Lagervorrichtung (1) zum Dampfen radialer 
Schwingungen, mit 

- einem Befestigungselement (5) 

- einem ringformigen elastischen Lager (2) 
aus elastischem Material, das mit dem 
dasselbe umgebenden Befestigungsele- 
ment (5) einteilig verbunden ist und we- 
nigstens zwei Kammern (7) aufweist, die 
bezuglich des Befestigungselements (5) 
an gegeniiber liegenden Seiten angeord- 
net und durch wenigstens zwei Trenn- 
wande (9) voneinander getrennt sind, 

- einem ringsum das elastische Lager (2) 
angeordneten Verbindungssfiansch (3), 

- einem die Kammern (7) verbindenden 
Verbindungskanal (18), wobei der Verbin- 
dungskanal (18) und die Kammern (7) 
nach au/ten abgedichtet und mit einer 



Arbeitsflussigkeit gefUllt sind, 
dadurch gekennzeichnet, dafl jede Trenn- 
wand (9) mit wenigstens einer an einer Auflen- 
flache des elastischen Lagers (2) erhaltenen 

5 Ausnehmung (10) versehen ist, derart, dafl der 

verbleibende, an den Trennwanden (9) befind- 
liche Abschnitt des elastischen Lagers (2) im 
wesentlichen gleich ist dem an den Kammern 
(7) angeordneten verbleibenden Abschnitt des 

70 elastischen Lagers (2). 

2. Lagervorrichtung nach Anspruch 1, dadurch 
gekennzeichnet, da/3 sich die Kammern (7) von 
den Seiten des elastischen Lagers (2) in Rich- 

15 tung des Befestigungselements (5) erstrecken. 

3. Lagervorrichtung nach Anspruch 1, dadurch 
gekennzeichnet dafl der Verbindungskanal 
(18) begrenzt ist zwischen wenigstens einer 

20 Nut (13), die auf der Au/tenflache eines Ringes 

(11) in Umfangsrichtung erhalten wurde, der 
einen kegelstumpfformigen rohrformigen Teil 
(3a) des Ransches (3) umschlieflt, und einem 
rohrformigen Verschlufielement (18), das den 

25 Ring (11) dicht umschlieflt, wobei der Ring (11) 

mit wenigstens zwei Offnungen (14) versehen 
ist, die je an einer der Kammern (7) ausgebil- 
det ist und die Kammern (7) mit dem Verbin- 
dungskanal (18) verbindet. 

30 

4. Lagervorrichtung nach Anspruch 1, dadurch 
gekennzeichnet, dafl die Kammern angrenzend 
an die auflere Oberflache des elastischen La- 
gers (2) ausgebildet und mittels Lagermembra- 

35 nen (8) befestigt sind, die bei Anderungen des 

Drucks des in der Kammer enthaltenen Fluids 
verformbar sind. 

5. Lagervorrichtung nach Anspruch 1, dadurch 
40 gekennzeichnet, dai3 der Verbindungsflansch 

(3) mit Offnungen (4) versehen ist, die sich 
konzentrisch zur Achse der Lagervorrichtung 
erstrekken, so dafl sich diese gemSfl einer 
vorgegebenen Ausrichtung an einer Haltean- 
45 ordnung befestigen laflt. 
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